Discussion  by unknown
chondrial permeability transition pore and Bax. J Biol Chem. 2000;
275:39474-81.
13. Mhashilkar AM, Schrock RD, Hindi M, Liao J, Sieger K, Kourouma
F, et al. Melanoma differentiation associated gene (mda7): a novel
anti-tumor gene for cancer gene therapy. Mol Med. 2001;7:271-82.
14. Scadulto RC Jr, Grotyohann LW. Measurement of mitochondrial
membrane potential using fluorescent rhodamine derivatives. Biophys
J. 1999;76:469-77.
15. Kagawa S, Gu J, Swisher SG, Ji L, Roth JA, Lai D, et al. Antitumor
effect of adenovirus-mediated Bax gene transfer on p53-sensitive and
p53-resistant cancer lines. Cancer Res. 2000;60:1157-61.
16. Marchetti P, Castedo M, Susin SA, Zamzami N, Hirsch T, Macho A,
et al. Mitochondrial permeability transition is a central coordinating
event of apoptosis. J Exp Med. 1996;184:1155-60.
17. Kroemer G, Reed JC. Mitochondrial control of cell death. Nat Med.
2000;6:513-9.
18. Desagher S, Martinou JC. Mitochondria as the central control point of
apoptosis. Cell Biol. 2000;10:369-77.
19. Korsmeyer SJ, Wei MC, Saito M, Weiler S, Oh KJ, Schlesinger PH.
Pro-apoptotic cascade activates BID, which oligomerizes Bak or Bax
into pores that result in the release of cytochrome c. Cell Death Differ.
2000;7:1166-73.
20. Pataer A, Fang B, Yu R, Kagawa S, Hunt KK, McDonnell TJ, et al.
Adenoviral Bak overexpression mediates caspase-dependent tumor
killing. Cancer Res. 2000;60:788-92.
Discussion
Dr David R. Jones (Charlottesville, Va). I have a question
regarding other strategies to more completely evaluate your pro-
posed mechanism of action. Did you consider doing a cotransfec-
tion with a dominant-negative FADD or the treating the cells with
CrmA to see whether this indeed would block the caspase 8
pathway? If so, did this subsequently affect your mitochondrial
permeability?
Dr Swisher. That is a very interesting question, and to answer
that, we are getting fibroblasts that are FADD deficient. We have
used caspase 8 inhibitors and noted inhibition of caspase 8 activity
and apoptosis in the A549 cells. It is important to keep in mind that
upward regulation of the extrinsic death receptor pathway may be
cell specific. Adenovirally transfected mda-7 can work in a variety
of different ways in a variety of different cells. In the cell that I
showed you, it went through the extrinsic death receptor pathway,
but in other cells we can see upward regulation of Bak and Bcl-2.
The common theme appears to be a little bit further down, at the
mitochondrial level of action.
Dr Dao M. Nguyen (Bethesda, Md). These are intriguing
findings, and I have a few questions. First, going back to the
upward regulation of the Fas-Fas ligand pathway, have you tried to
block it with blocking antibodies to see whether you can take away
the apoptosis-inducing effect of this mda-7? The second question
regards the time course of the study of the membrane depolariza-
tion. There are two models of mitochondrial membrane depolar-
ization that are described and adopted in the literature. In one
model, mitochondrial damage is mediated by opening of the volt-
age-dependent anion channels, leading to translocation of many
apoptosis-inducing factors, including cytochrome c. In the other
model, mitochondrial damage occurs after caspase activation. Ac-
cording to the second model, cytochrome c release occurs early, is
not necessarily connected to mitochondrial depolarization, and is
mediated by Bax/Bcl-2 in response to an apoptosis signal. Mito-
chondrial depolarization occurs only in the presence of complete
caspase activation. I just wondered whether if you waited long
enough beyond the 72-hour time point, you might start seeing the
depolarization, which is a secondary phenomenon resulting from
activation of caspases and not secondary to cytochrome c release.
Dr Swisher. As your question points out, this is a controversial
area. I am not going to attempt to answer all the many different
hypotheses that have been generated. The only thing that our data
clearly showed was that cytochrome c was released from the
mitochondria through pores that were not inhibitable by cyclospor-
ine and were not always dependent on mitochondrial membrane
changes. But there is, as you have mentioned, extensive discussion
in the literature about mitochondrial membrane depolarization.
Does everything have to go through those MMP-dependent pores?
My own feeling is that there are probably multiple pores, both
MMP dependent and independent.
With regard to the Fas ligand question, we have been able to
induce apoptosis in these cells with Fas-inducing antibody. We
have not tried yet with blocking antibodies, but that would be a
good experiment.
Dr Peter K. Kim (Pittsburgh, Pa). I believe that A549 cells
have a defect in expressing Fas on the surface, and I wonder
whether your mda-7 is also upwardly regulating expression of Fas
on the surface. Have you looked by immunohistochemical meth-
ods to see whether that is occurring?
Dr Swisher. At a Western blotting level, we saw upward
regulation of Fas ligand, and it is purely speculative what is going
on at the receptor level. But we do not have evidence, at least in
Western blotting, of upward regulation of the actual Fas receptor.
Dr Kim. So there is Fas protein in the cells, but even though
the total levels do not change, maybe you are getting more ex-
pression of Fas on the cell surface that is then interacting with the
Fas ligand to kill the cells?
Dr Swisher. Right, and there is a variety of other potential
things too. The mda-7 may be acting on the inside of the receptor,
and it may have nothing to do with that upward regulation of Fas
ligand. We do see caspase 8 activation in the A549 cells, and we
do see Bid cleavage, which definitely means that the pathway is
activated at least in A549 cells. There are reports in the literature
that Bid can interact with Bax on the cell surface and allow
cytochrome c release without MMP changes, so this may be the
mechanism that is working with the A549 cells that we are eval-
uating.
Dr John H. Stewart (Bethesda, Md). You showed that Bid was
cleaved; however, the total protein levels of Bax remained the
same. Are you interested in the future at looking at conformational
changes in Bax and to see whether your adenovirus is involved in
that pathway of inducing cytochrome c release?
Dr Swisher. That is an interesting question, because cell lines
differ in the response to Ad-mda7. We have looked at Ad-mda7
before in other cell lines, and we have seen upward regulation of
Bax and Bak, but in certain cell lines mda-7 appears to preferen-
tially work through the extrinsic death receptor. Whether that’s
cell-type specific we do not know for sure. But in this one cell line
it did appear to be mostly through the extrinsic pathway and not
through Bcl-2 and Bax and Bak pathway.
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